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ABSTRACT
Given that jobs will change and that careers will develop and transform, students must not only understand the 
topic-based hard skills in a particular college or major but also the innovative and entrepreneurial skills that 
strengthen and support those topic-based skills. Traditionally, these innovation and entrepreneurship skills are 
taught in a classroom setting that students tend to find boring or routine. Some universities are introducing 
these skills using games or intense summer programs. Our study examines students’ perspectives of the 
introduction of innovation and entrepreneurship when little to no barriers are introduced. In our study, the 
University introduced and encouraged various innovative and entrepreneurship activities throughout campus 
with experiential learning activities outside the classroom. Student performance and involvement in innovation 
and entrepreneurship outside of the classroom setting allows for involvement and awareness. The 
entrepreneurship initiatives on campus have improved student awareness of resources and shown these 
resources to be beneficial to the student body. The student body also tends to be innovative and desire to tinker 
with the development of new ideas, solidifying the importance of campus activities.
Introduction
According to the 2017 Kauffman Index of Startup Activity, busi-
ness startup activity continued a three-year increase reaching pre-
Recession levels (Kauffman 2017). Students also demonstrate an 
interest in innovation and entrepreneurship. In fact, according to 
Kauffman Foundation, over half of young people (ages 18-34) 
would like to start their own businesses (Kauffman Foundation, 
2011). Keenly aware that careers will grow and develop, students 
see the importance in developing not only the topic-based hard 
skills in a particular college or major but also the innovative and 
entrepreneurial skills that strengthen and support those topic-based 
skills. Soft skills may also follow along with these hard skills. 
Traditionally, these innovation and entrepreneurship skills are 
taught in a classroom setting that students tend to find boring or 
routine. Recently, universities are teaching these skills using games 
or intense summer programs (Robinson 2013, Robinson et al. 
2014). While these recent environments provide more exciting ac-
tivities for students and allow them to encounter risk at different 
levels requiring team work, critical thinking and creativity, they still 
introduce parameters that can be restrictive to students. Our study 
examines students’ perspectives of the introduction of innovation 
and entrepreneurship when little to no barriers are introduced. 
The University in our study introduced and encouraged various in-
novative and entrepreneurship activities throughout campus. Specifi-
cally, the University Innovation Fellows worked together to im-
merse the entire campus in innovation and entrepreneurship by or-
ganizing a student club focused on Social Entrepreneurship, gather-
ing speakers for presentations, encouraging participation in Eagle-
works (the University-sponsored pitch competition where students 
pitch their business ideas and products), utilizing the Makerspace in 
iCube for activities, etc. These activities were also encouraged by 
many faculty, staff, and administration at the University. While 
classes were offered to support these activities and a subsequent 
undergraduate Certificate program was developed, the momentum 
for learning and developing innovative and entrepreneurial skills 
centered around experiential learning activities. This study exam-
ines students’ perspectives of a University landscape with regards 
to innovation and entrepreneurship both before and after the year in 
which many of these activities were introduced. To our knowledge, 
this study is the first to document the importance of learning activi-
ties outside the classroom or a structured program related to innova-
tion and entrepreneurship. 
Background on University Innovation Fellows
The University Innovation Fellows (UIF) program is a global initia-
tive to change the innovative and entrepreneurial culture and mind-
set of university students. The program consists of university stu-
dents from across the country acting as change agents at their re-
spective campuses. The program itself consists of a six-week train-
ing program where students learn to gauge their universities’ innova-
tive and entrepreneurial landscapes and examine the effectiveness 
of the existing programs and resources. As part of the training proc-
ess, the fellows select a project that they believe will impact their 
university based on the evaluation of their campuses’ innovative 
and entrepreneurial ecosystem. Fellows, after successful comple-
tion of the program, focus on changing their university through de-
sign thinking, ideation strategies, and project implementation. 
The focus of the UIF program is to use students as the primary lead-
ers and advocates for innovation and entrepreneurship. The goal is 
to create an interdisciplinary, innovative, and entrepreneurial cul-
ture. The benefit of the less-structured, student-lead programs and 
initiatives is that they help to break down the barriers often created 
by courses and programs specific to one field of academic study. 
This approach focuses on the importance of involvement from all 
colleges across the university. 
Tennessee Tech University began its involvement in the UIF pro-
gram in 2014. Tennessee Tech now has ten Fellows who have been 
working to spread innovation and entrepreneurship on their cam-
pus. These Fellows have been involved with the development of the 
University’s MakerSpace, implemented campus-wide innovation 
and entrepreneurship awareness projects, and continuously inter-
acted with hundreds of students and university stakeholders to cre-
ate an innovative and entrepreneurial culture. 
Various universities have many programs, resources, and opportuni-
ties for innovation and entrepreneurship, including competitions, 
speaker series, and tours of incubator programs. However, these 
resources and programs appear to be disconnected and unused by 
the general student populace, with many resources and programs in 
innovation and entrepreneurship never making it out of the building 
in which they originated. Paramount to innovation and entrepreneur-
ship is an interdisciplinary focus. Tech is a school in which the Col-
leges of Business and Engineering are two of the larger Colleges on 
campus and present the opportunity for this interdisciplinary focus. 
However, the general student body needs to capitalize on the re-
sources offered at Tech and expand its ecosystem to further foster 
an innovative culture across campus.
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Prior Literature
Over the past decade, we have experienced periods of global eco-
nomic recession. Entrepreneurship activities are often touted as the 
solution to these recessions due to the economic and employment 
outcomes (Jones and Colwill 2013). College graduates, generally, 
face the challenge of a portfolio career including paid employment, 
non-work, and self-employment. Acquiring an innovative and entre-
preneurial mindset helps prepare students for this portfolio career 
and the changing economic environment (Rae et al. 2011).
In higher education research, the debate continues on the effective-
ness of taught innovation and entrepreneurship education. Charney 
and Libecap (2000), in their research titled Impact of Entrepreneur-
ship Education, examined entrepreneurship in higher education in 
the U.S. Here, they find that entrepreneurship education produces 
successful business leaders, enhances wealth creation, and develops 
champions of innovation. For those graduates focusing on entrepre-
neurship versus non-entrepreneurship graduates, this translates into 
business leaders that generated five times the sales and employment 
growth, 27 percent higher annual average income, and a 13 percent 
higher probability of being associated with a high-tech firm and a 9 
percent higher probability of developing new technological prod-
ucts (Charney and Libecap 2000). However, despite the potential 
impact of entrepreneurship education on careers, much of the litera-
ture focuses on traditional classroom experiences. 
Studies have shown that the risk-taking element of entrepreneurship 
and innovation is more likely to occur in less formal settings. Robin-
son (2013) examined the benefits of games in the classroom setting 
and the student response to risk. It was found that students were 
less likely to take risk when a grade is involved and more likely 
when it was a part of a game. Additionally, Robinson asserts that 
“research on risk-taking has shown that uncertainty in a learning 
game enhance players’ experience… including changes in brain 
chemistry and activity.” These risk-taking games act as a stimulus 
for creativity. Since there is always some element of risk to express-
ing a new idea or solution, risk-taking and creativity are integrally 
related (Robinson, 2014). This research suggests that there might be 
several benefits to taking innovative and entrepreneurial education 
outside of the classroom, where students are more likely to take 
risks and show creativity.  
Our study extends the current research by addressing the outcomes 
of innovation and entrepreneurship education when it occurs out-
side the traditional classroom in an experiential learning setting. 
Specifically, our research looks at the results of student lead initia-
tives and the various outcomes on the student body. As previous 
research indicates, entrepreneurship has greater association with 
business, and innovation is more closely associated with engineer-
ing. Traditional classroom settings appear to be a driving factor in 
this correlation between innovation and entrepreneurship and their 
perspective fields of study. One of the objectives of this paper is to 
exam the benefits of an interdisciplinary approach to innovation 
and entrepreneurship and the numerous opportunities afforded to 
students in an academically diverse and experiential setting.
Data and Results
Survey and Data
With funding from the Summer 2015 URECA Grant, the authors 
developed a survey to further investigate the innovation and entre-
preneurship landscape of the University campus. The study focused 
on two factors regarding the innovation and entrepreneurship land-
scape: student interest and student awareness. During this time, the 
University was aware of the lack of student involvement in these 
activities but was unaware of the potential momentum behind inno-
vation and entrepreneurship. As stated earlier, the University had 
several programs set to launch during this year, including a Tech 
Talk, the Makerspace at iCUBE, and the growth of Eagleworks. 
These events and programs were designed to alleviate the problem 
of students not taking advantage of the current innovation and entre-
preneurial resources. 
The development of the survey questions and ultimately the regres-
sion models were based on prior research by Jones and Colwill 
(2013) where they assess the impact of a young enterprise program. 
We also examined the types of questions being asked in the Na-
tional Survey of Student Engagement. The survey was administered 
in two parts: a pre-survey and a post-survey. The pre-survey was 
administered at the beginning of the fall 2015 semester in conjunc-
tion with the innovation and entrepreneurship initiatives. The pre-
survey was designed to gauge the current level of involvement by 
examining the interest and awareness of the student body. The post-
survey was administered at the end of the spring 2016 semester. 
Both surveys were sent out to the entire undergraduate student popu-
lation. The overall response rate for the pre-survey and post-survey 
was 9.2 percent and 5.7 percent, respectively. 
Because the dependent measures are ordered variables, we employ 
the following ordered logit model to assess student interest in inno-
vation and entrepreneurship:
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INTERESTi  =  α0  + β1INNOVATIVEi + β2ENTREPRENEURIALi + β3START_BUSINESSi 
                                + β4TINKERINGi + β5WHAT_WORKSi + β6COLLEGE_EDi + Β7FAMILIARi 
                                + β8RESOURCES_AVAILi + β9FUTURE_CAREERi 
                                + β10RESOURCES_BENEFICIALi + β11COLLEGEi + β12YEARi + β13GPAi 
                                + β14GENDERi + εi
INTEREST is a student’s perspective of their involvement in innovation. INNOVATIVE, ENTREPRENEURIAL, START_BUSINESS, TINK-
ERING, and WHAT_WORKS are all independent variables in the model. We are interested in the significance of these independent variables. 
We define all variables in Table 1. 
TABLE 1
Dependent Variables:
Independent Variables:
These questions were answered on the following scale:
                     Strongly Agree        Agree      Neutral      Disagree   Strongly Disagree
Coded:                 2                           1                 0                      -1                            -2
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INTEREST How would you describe your interest/involvement in innovation?
I don’t see how innovation matters for my major. (Code=-1)
I don’t have much experience in innovation, but I am interested in learning more. (Code=0)
Innovation is an important part of my major (Code =1)
AWARENESS How would you rate Tennessee Tech’s innovative/entrepreneurial environment?
I don’t have any idea. (Code=0)
There are limited resources available to students at Tech. (Code=1)
Tech has some resources available. (Code=2)
Tech has great resources for innovation and entrepreneurship readily available to students. (Code=3)
INNOVATIVE I tend to be innovative
ENTREPRENEURIAL I have an entrepreneurial personality
START_BUSINESS I plan to start a business
TINKERING I spend my spare time tinkering with new ideas/projects
WHAT_WORKS When working on a project I rather go with what works than find a better way to do it
COLLEGE_ED Innovation and entrepreneurship are an important part of my college education
FAMILIAR Since my time at TTU I have become more aware/interested in innovation and entrepreneurship
RESOURCES_AVAIL The innovation and entrepreneurship resources at TTU are readily available to students
FUTURE_CAREER Innovation and entrepreneurship have better enabled me to pursue my future career
RESOURCES_BENEFICIAL The innovative and entrepreneurial resources at TTU are greatly beneficial to the student body
Control Variables:
To assess student awareness of the environment involving innovation and entrepreneurship, we employ a model similar to the one described 
above: 
AWARENESSi  =  α0 + β1COLLEGE_EDi + Β2FAMILIARi + β3RESOURCES_AVAILi 
    + β4FUTURE_CAREERi + β5RESOURCES_BENEFICIALi + β6INNOVATIVEi
    + β7ENTREPRENEURIALi + β8START_BUSINESSi + β9TINKERINGi
    + β10WHAT_WORKSi + β11COLLEGEi + β12YEARi + β13GPAi
    + β14GENDERi + εi
AWARENESS is how students’ rate the University’s innovative and entrepreneurial environment. COLLEGE_ED, FAMILIAR, RESOURCES_A-
VAIL, FUTURE_CAREER, and RESOURCES_BENEFICIAL are all independent variables in the model. We are interested in the significance 
of these independent variables.
Descriptive Statistics
Table 2, Columns A and B presents descriptive statistics of the 1,004 responses from the pre-survey and the 619 responses from the post-
survey, respectively. Column C provides the t-tests between the pre- and post-surveys. For the dependent measure of INTEREST, students tend 
to fall between innovative being important to their major and not having the experience but being interested on average. This is similar for 
both surveys with the t-test being insignificant. For AWARENESS, on average, students feel that the University has some resources available 
for innovation and entrepreneurship. This measure is marginally significant and higher in the post-survey as compared to the pre-survey. In 
untabulated results, AWARENESS is significantly higher in freshman as compared to seniors in the post-survey. Using univariate results, the 
efforts focused at younger students over the last year has positively impacted their perception of innovation and entrepreneurship on the Uni-
versity’s campus. 
In both surveys, the average student agreed with the survey statements regarding being innovative and having an entrepreneurial personality 
(INNOVATIVE and ENTREPRENEURIAL). Students tend to be neutral with planning to start a business and completing projects with what 
works (START_BUSINESS and WHAT_WORKS). Significantly more students in the post-survey as compared to the pre-survey spent time tink-
ering with new projects or ideas (TINKERING). Students agree in both surveys that innovation and entrepreneurship are part of their college 
education. Significantly more students in the post-survey were familiar or aware of innovation and entrepreneurship on campus and knew that 
resources were available to students (FAMILIAR and RESOURCES_AVAIL). On average, students agreed that innovation and entrepreneurship 
better enabled pursuit of a future career and that these resources greatly benefit the student body (FUTURE_CAREER and RESOURCES_BE-
NEFICIAL). Overall, the students seem to be aware of the resources being placed behind innovation and entrepreneurship. 
The students completing both surveys were, on average, in the middle of their sophomore year in college. The average GPA of students com-
pleting the surveys was a 3.0 to 3.5. Approximately, 50 percent of the survey participants were male. 
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COLLEGE Coded 1 for Business, 2 for Engineering, 3 for Ag and Human Ecology, 4 for Interdisciplinary, 6 for Education, 
7 for Arts & Sciences, 8 for Other, 9 for Nursing
YEAR Coded 1 for Freshman, 2 for Sophomore, 3 for Junior, and 4 for Senior
GPA Coded 1 for GPA less than 2.5, 2 for 2.5 to 3.0 GPA, 3 for 3.0 to 3.5 GPA, and 4 for greater than 3.5 GPA
GENDER Coded 1 for Male and 0 for Female
Regression Results
We present the results from the regression model using INTEREST as a dependent variable in Table 3. As expected, across both models, we 
find that INNOVATIVE and TINKERING are significant and positive (coefficient=0.6916, t-stat=4.58 and coefficient=0.2139, t-stat=2.08, re-
spectively for the post-survey). ENTREPRENEURIAL is negative and marginally significant in the post-survey (coefficient=-0.2498, 
t-stat=-1.92). This result is not surprising given that engineering students tend to associate more in innovation than entrepreneurship and that 
the College of Engineering had the largest response rate. In the post-survey, WHAT_WORKS was highly significant and negatively related to 
INTEREST (coefficient=-0.2709, t-stat=-2.82). This finding is intuitive and supports innovation. Finding significance here further supports that 
the efforts on-campus during the year encouraged the students to think more specifically about innovation and entrepreneurship. Specifically, 
students seeking to find better ways to complete a task rather than just going with what has worked in the past fosters innovation. 
Innovation and entrepreneurship being part of a student’s college education and enabling a future career are both highly significant and posi-
tively related to a student’s interest in innovation (COLLEGE_ED coefficient=0.7995, t-stat=6.03 and FUTURE_CAREER coefficient=0.3547, 
t-stat=2.53 for the post-survey). GENDER is also highly significant indicating that male students have a stronger interest in innovation than 
females in this study (coefficient=0.7025, t-stat=3.60 for the post-survey). 
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Table 4 shows the regression results from the model using AWARENESS as the dependent variable. We find that across both surveys FAMIL-
IAR, RESOURCES_AVAIL, and RESOURCES_BENEFICIAL are all significant and positive (coefficient=0.3754, t-stat=3.43, 
coefficient=1.0012, t-stat=8.13, and coefficient=0.2618, t-stat=2.09, respectively for the post-survey). Here, each of these significant coeffi-
cients were larger in the post-survey than the pre-survey indicating that students are becoming aware of the resources available to them and 
that their knowledge of the resources has perhaps strengthened over the year. 
In the pre-survey, YEAR is highly significant and negative indicating that Freshman were more aware of the innovative and entrepreneurial en-
vironment than Seniors. GENDER is significant and positive indicating that men were more aware. In the post-survey, only GPA is significant 
and positive indicating that as GPA increases so does the awareness of the innovative and entrepreneurial environment on the University’s cam-
pus. 
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Conclusion
The Kaufman Foundation in its state of entrepreneur-
ship address identifies three major trends in the entrepre-
neurial environment: demographic, map, and nature of 
entrepreneurship (Kaufman 2017). Entrepreneurship is 
becoming more diverse, occurring in mid-sized metros, 
and growing revenue for startups. The address outlines 
these trends as key areas of how the breakdown of a for-
mal entrepreneurial structure has improved the entrepre-
neurship and innovation in the United States. The Foun-
dation is built around the premise that entrepreneurship 
and innovation, by its very nature, is not traditional or 
formal. 
As evidenced in this study, student performance and 
involvement in innovation and entrepreneurship outside 
of the classroom setting allows for greater involvement 
and awareness. The entrepreneurship initiatives on cam-
pus have improved student awareness of resources and 
shown these resources to be beneficial to the student 
body. The student body also tends to be innovative and 
desire to tinker with the development of new ideas, so-
lidifying the importance of iCUBE and the Makerspace 
on the University’s campus. Students demonstrate a de-
sire to incorporate entrepreneurial and innovative con-
cepts by seeking to find better methods or solutions 
when working on projects. While these skills can per-
haps be taught in a class, the students experience the most growth when working on projects and ideas in an experiential learning environment. 
It appears that innovation and entrepreneurship are aiding future career choices and development. The efforts to support and expand entrepre-
neurship and innovation should continue as evidenced by this survey. 
While we have attempted to evaluate the environment for entrepreneurship and innovation, future research studies should attempt to quantify 
the use of different units on campus. Perhaps by understanding what impacts the students the most, donors and University administration will 
be better prepared in supporting specific activities. It might also be important to measure the impact that these initiatives have on job place-
ment and career development after graduation. 
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